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Fig.7.1.DistributionoffaultrocksandpermeabilitystructuremodelalongtheMTLat
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8.CONCLUSIONS
FaultrocksarepresentattheKitagawaandAnkohoutcropsandtheirvicinitiesinthe
fbllowingway,fromtheMTLcontactoutward,clayeygougezonelto2cmthickis
surroundedbyblacksandygougeinazone～2mthick.TheSambagawarocksalongthe
MTLarebrecciated.FurtherfromtheMTLcontactisacataclasitezone,ofwhichthearea
nearthegougezoneiscemcntedbycalciteordolomite,andmylonite.Fromthemineral
compositionsandthestructureoftheblackgougezone,Thegougecanbeproducedfrom
consolidatedorpartiallycementedfaultgouge.Clayey(sticky)faultgougezonehas
permeabilityaslowas10-19m2athigheffectivepressures,butsuchanimpermeablefault
gougeisdevelopedverylocallyanddoesnotconstitutesacontinuouszone.Thepermeability
ofthesandygougeismorethan20rderslargerthanthatofcementedcataclasiteandmylonite
atPe=80MPa.Fromthisresult,theincohesivefaultrockzoneoftheMTLissuggestedtoact
asaconduitaroundthisstudyareaatleastaboveafewkilometersdepth.Incohesivefaultrocks
exhibitlargehysteresisuponpressurecyclingandsamplestendtorememberthelow
permeabilityvaluesatthelargestpressure,suggestingnearlypemmanentcompactionofgouge
andbreccia.Whereascataclasitesandmylonitesdisplaymoderatehysteresissuggestingclosing
andopeningoffracturesuponpressurecycling.ThusthepasthistoryisiMportarltfbr
evaluatingpermeabilityofincohesivefaultrocks.
Theresultsofthepermeabilitymeasurementsunderdeviatoricstresswithaconstant
deformationrateshowedthecharacteristicpermeabilityevolutionundereffectivepressure
between10and80MPaofthespecimensfromtheRyokecataclasitecementedbycalciteand
theblackgougeconsistingofclaymineralscollectedfromtheMTLoutcrop.Whenthe
deviatoricstressincreasesandbecomesclosetothefailurestress,thepermeabilityofthe
cataclasiteincreasesmaybebecauseoftheproductionofcracksandincreaseoftheir
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connection・Aftcrfailureandsuddendecreaseindifferentialstress,thepermeabilitybecomes
higherthanthatbeforedeformation.Howeverthepermeabilityofthegougedecreases
graduallyandbecomesalmostconstantasthedeformationevolves.Theseresultssuggestthe
possibilitythatthepermeabilitystructureofthefaultzonealongtheMTLevolvesdramatically
duringthecycleoffaultactivity.Theyalsoilldicatethattheevolutionofpemleabilitystructure
stronglydependsonthedeformationmechanismoffaultrocks,whichiscontrolledbythe
depthofdeformation.
Ingeneral,aperturesundernonnalstressbetweengroundsu㎡acesinpeliticschistand
tonaliticmyloniteestimatedf1ommeasuredpemleabilityweresimilartothoseestimatedf『om
thecontactanalysesoffrac加resurfacetopographydeformation.Thissupportsthepossibility
ofestimatingpermeabilityofasinglefractureundernormalstressfromthetopographydataof
itssurfaces.However,fornaturalfracturesthemethodsgavedifferentresultswhenthe
matchingoftopographiesofopposite丘acturewallsneededtobeestimated.Insuchacase,the
compositetopographyofbothsurfacesshouldbetakenintoaccount.Hertziancontacttheory
indicatesthatthedependencyofpermeabilityonnormalstressisrelatedtotheratiosofvertical
andhorizontalsiZeofasperitiescomposingthetopographyoffracturesurfaces.Therefbre,if
therelationofthesu㎡acetopographyandthefracturesizeisdeterminedfbrnaturalfゴactures,
itmaybepossibletoevaluatethepermeabilityoffracturesonvariousscales.
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